The present study was performed to aim to the development of the in vitro assay method for growth hormone releasing factor (GH-RF) activity in the rat stalk-median eminence (SME), and to reveal the relationship between GH-RF activity in SME and plasma GH levels under ether-laparotomy stress in the rat. SME extract was incubated with a total of 8 quartered anterior pituitaries. GH released into the medium was measured by polyacrylamide gel disc electrophoresisdensitometry system, and was used as an index of GH-RF activity. Plasma GH levels were estimated by the Rat GH radioimmunoassay kit (NIAMD).
The ridence for the existence of growth hormorie releasing factor (GH-RF) in the hypothalamic extracts of animals of different species has been reported during the past decade, and at this time, it has seemed reasonable to conclude that the hypothalamic control of GH secretion, like that of the other pituitary hormones is mediated by a hypophysiotropic releasing factor (Schally et al., 1968; McCann and Poter 1969 ).
Numerous workers have tested hypothalamic extracts for GH-RF activity in various assay systems (Schalch et al., 1968; Reichlin and Schalch, 1969; Schally et al., 1970) .
The present paper aims to the development of assay methods for rat hypothalamic GH-RF activity that will be sensitive enough to detect quantitative changes in hypothalamic content of GH-RF, and reveals the relationship between hypothalamic GH-RF activity and plasma GH levels under ether-laparotomy stress in rats.
Materials and Methods

1)
In vitro assay for growth hormone releasing factor (GH-RF) activity Preparation of pituitary gland homogenate and stalk-median eminence (SME) extracts Male Wistar rats weighing from 180 to 200g were used for all experiments. The rats were killed by decapitation and SME and/or pituitaries were removed. The anterior lobes of the pituitary glands were dissected from the posterior lobes and were ground in a glass homogenizer using 0.05M phosphate buffer, pH7.5. Rat growth hormone (GH) radioimmunoassay GH was assayed by the Rat GH radioimmunoassay kit which was the kind gift from Rat Pituitary Hormone Distribution Program, National Institute of Arthritis and Metabolic Diseases.
Identification of Rat GH band on the gels i) Radioisotope analysis 125I-labeled Rat GH was applied on the disc electrophoresis. Gels were placed onto Parafilm sheets and were sliced 3mm in length. Then , radioisotope counting was performed on transverse gel slices . On the other hand, the gel was sectioned longitudinally and was covered with Saran wrap, and then it was exposed to X-ray film for 30 days.
ii) Radioimmunoassay for transverse gel slices Transverse gel slices were homogenated in 0 .05 M phosphate buffer, pH7.5. Aliquots of supernatants were subjected to radioimmunoassay. (Fig.1 A-c).
The Rat GH band was located on the polyacrylamide gels by autoradiography ( Fig.   1-B) , radioimmunoassay ( Fig.1-C ) and radioisotope analysis ( Fig.1-D gives a good estimate of its immunological activity. Hence, disc electrophoresis is a very convenient method for quantitative analysis of GH in the anterior pituitaries of rats and in the incubation medium.
In the incubation of anterior pituitary tissue as a GH-RF activity assay, effect of graded doses of anterior pituitary on GH release during 30min incubation is shown in Table 1 . And, the dose-dependent effect of SME preparation (NIAMD-Rat HE-RP-1) is shown in Figure 3 . The log-dose response was linear between the levels of 0.1 and 4 SME equivalents.
2) Effect of ether-laparotomy (EL) stress on plasma GH and the GH-RF activity content of SME in rats (Fig.4 Fig.4 . Effect of ether-laparotomy stress (or manual handling) on GH-RF activity of SME and plasma GH levels in the rat. Black dot and solid line represent ether-laparotomy stress, white dot and dash line represent manual handling at zero time.
Discussion
In the first place, the quantitative analysis of Rat GH was investigated by disc electrophoresis. The major band obtained with pituitary homogenate showed the same mobility as that of standard Rat GH (NIAMDRat GH-B-2), which was in quite agreement with the result of Lewis et al.(1965) and Yanai et al.(1968) . The present study reveals that the major band obtained with the medium after incubation of anterior pituitary tissue also showed the same mobility. Furthermore, in order to confirm that this major band of pituitary homogenate or incubation medium was GH band, the autoradiography, radioimmunoassay and radioisotope analysis were performed. By these experiments, it was also improved that this major band of the polyacrylamide gel was GH band. Yanai et al.(1968) and Daughaday et al. (1970) reported that the polyacrylamide gel disc electrophoresis-densitometry system could be employed at least for quantitative analysis of rat or mouse anterior pituitary level of GH. The present study demonstrated that there was an exceptionally close correlation between the GH levels of incubation medium obtained from the radioimmunoassay and that from disc electrophoresis-densitometry system (Fig.2) . This fact reveals that this system could be also employed for quantitative analysis of the GH content of medium after incubation of anterior pituitary tissue in vitro. These observations suggest that the in vitro anterior pituitary tissue incubation-disc electrophoresis-the densitometry system can be employed to assay the GH-RF activity. This system is relatively simple to perform and has been found to be suitable for measuring quantitative change in hypothalamic GH-RF content produced by different physiological states.
It has been reported that a variety of stress stimuli depress plasma GH in the rat in contrast to their stimulatory effect in other species (Schalch and Reichlin, 1968; Garcia et al., 1968; Takahashi et al., 1971; Kokka et al., 1972) . However, the evidence for hypothalamic regulation of GH secretion is generally accepted at the present time (Schally et al., 1968; McCann et al., 1969) . So, it appeared worthwhile to study whether the decreased secretion of GH during stress stimuli involved decreased content of hypothalamic GH-RF activity. Simultaneous determinations of hypothalamic GH-RF activity and plasma GH levels in the rat clearly demonstrated that depletion of plasma GH levels caused by EL stress was accompanied by increasing of GH-RF activity of SME (Fig.4) . These observations may suggest that the non-specific stimulus as EL stress depresses the GH secretion via the hypothalamus, and diminition of GH secretion could be attributed to inhibition of GH-RF release or increased secretion of an inhibitory factor. No ready explanation about slight discrepancy in the timing between the peak of GH-RF activity in SME and the nadir of the plasma GH level is fothcoming, and considerable work will be required to explain this discrepancy.
